method is introduced to represent many-body systems of arbitrary dimensionality by planar curves.
formalisms in terms of geometry. This theme dominated the studies of giants such as Euclides, Riemann, Minkovsky, and Einstein. One manifestation of this idea in contemporary science, which focuses much attention in many fields, is the relation of partial differential equations to symmetry groups and geometry. Another related aspect concerns the shape and motion of curves and surfaces, which, besides its theoretical relevance, is also of practical importance where the dynamics of interfaces and fronts is of interest. Examples abound in nature and in technological applications: solidification processes, shock waves, kinematics ! of polymers, and motion of line vortices, to name " a few. Here # a different aspect of the usefulness of geometrical representation is explored: the possibility to described many-body systems (MBS) as planar curves. The formalism to be developed here has several intriguing aspects: First, it enables a low-dimensional visualizable description of systems. Second, it helps representing the system's dynamics as a moving curve, which in many cases is more accessible to both numerical and analytical study. 
¥ and take the limit 
This yields the equation of motion of that particle, y ( Another quantity is the curve's dynamic structure factor defined
Eq. (7) in (10) we find that
is the Fourier transform of
. These two quantities can also be used for a statistical analysis of 1 the curve's shape and its correspondence to the initial system's statistics.
Next we want to derive the relation between the dynamics 2 of the particles and the motion of the curve. Clearly, . The dynamics follow Hamilton's equations:
In terms of the complex variables
, Hamilton's equations can be written as
is the complex conjugate of
. Substituting relations (13) in (1) and (2), and using 
¥ where the particles (and their dynamics) are symmetrical about the origin, as shown in Fig. 1 . The generalization to higher dimensions and to more particles is straightforward.
The trajectories are the explicit curve trajectory is given by
¥
This curve is an ellipse that oscillates with time. The Fourier representation follows from (16): The trajectories of the particles are shown in Fig. 2 (a) and the corresponding curve evolution in Fig. 2(b It was shown that an explicit expression for the curvature along the curve in terms of the momentary distribution of the particles can be given, and the dynamic structure factor was derived. The application to Hamiltonian and non-Hamiltonian systems was illustrated with two examples that were analyzed explicitly. It is emphasized that the dynamics of the curve, which are governed by one partial ¥ differential equation (12), is completely equivalent to the finite ¦ set of discrete equations §¨ a nd © ª
, and therefore should be useful in analyzing many-body systems in general.
q It should be noted that the conformal map used here is only one of many that can be employed to transform a MBS to a curve, which makes this formalism quite flexible.
«
The reduction of the description to two dimensions, rather than the traditional huge phase space, is expected ¥ to lead to many advantages, in particular where statistical analyses are relevant. The application of statistical mechanical tools to Hamiltonian systems within this formalism ¬ is currently one of the issues being explored. For practical purposes, the planar curve representation can help ® in data reduction and storage, two key issues in today's computational-oriented technology. It can also be used for visual comparison between systems and for pattern recognition by devices using visual-like processes. This work was funded in part by IOTA Inc., VA.
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